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DETAILED ACTION 

1 . This Ofifice Action is in response to the Amendment and Response to Restriction 
Requirement filed January 12, 2005. Claims 1-25 have been canceled and claims 26-81 are now 
pending. 

2. This Application is a divisional application of U.S. Application Serial No. 09/661,626, 
filed September 13, 2000, now US Patent No. 664,208 Bl, which, in turn, is a continuation-in- 
part of U.S. Application Serial No. 09/391,005, filed September 7, 1999, now abandoned and 
this application is also a continuation-in-part of U.S. Application Serial No. 09/391,662, filled 
September 7, 1999, now abandoned. 

Examiner 's Amendment 

3. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 

CAR 1.312. To ensure consideration of such an amendment, it MUST be submitted no later than 
the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Mr. Thomas P. Pavelko on February 7 and 17, 2005, 


4. 


The application has been amended as follows: 
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Cancel claim 61 without prejudice; 

In the Specification, Cross-Reference to Related Applications, 

Line 2, change "2000," to -2000, now U.S. Patent No. 6,664,208 Bl,-; 

Line 3, change "1999, " to —1999, now abandoned; this apphcation is also a 

continuation-in-part of U.S. Apphcation Serial No. 09/391,662, filed September 7, 1999, now 

abandoned;—; 

Claim 26, line 2, change "reacting:" to —contacting (A) a modified aluminum oxy 
compound obtained by a process that comprises reacting:--; 

Claim 26, line 7, change "substitute" to -substituted-; 
Claim 26, line 1 1, change "compounds;" to —compounds,-; 

Claim 26, lines 19-20, change "and contacting said modified aluminum oxy compound 
(A)" to-;-; 

Claim 27, line 2, change "compound, obtained" to —compound obtained—; 

Claim 27, line 9, change "more," to -more, the molar ratio [(a)/(b)] of the aluminum oxy 
compound (a) to water (b) is 1/3 to 1/0.01, and the molar ratio [(a)/(c)] of the aluminum oxy 
compound (a) to the compound (c) is 1/3 to 1/0.01;- 

Claim 28, line 2, change "reacting:" to -contacting (A) a modified aluminum oxy 
compound obtained by a process that conprises reacting:—; 

Claim 28, line 13, change "(ml)" to -(Ml)-; 

Claim 28, line 16, change "compound (A)" to -compound (A);-; 

Claim 29, hne 2, change "compound, obtained" to -compound obtained—; 
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Claim 29, line 8, change "group" to —wherein the modified oxy compound (A) has a ratio 
of an intensity at 30 ppm (M2) to an intensity at 10 ppm (Ml) [M2/M1] in an ^^Al-solid NMR 
spectrum of 0.60 or more, the molar ratio [(a)/(b)] of the aluminum oxy compound (a) to water 
(b) is 1/3 to 1/0.01, and the molar ratio [(a)/(c)] of the aluminum oxy compound (a) to the 
compound (c) is 1/3 to 1/0.01;—; 

Claim 29, line 9, change "and" to -with-; 

Claim 30, line 2, change "reacting:" to —contacting (A) a modified aluminum oxy 
compound obtained by a process that comprises reacting:—; 

Claim 30, line 8, change "the alcohol" to -the alcohols substituted with a halogen—; 
Claim 30, line 23, change "and" to -with-. 

Allowable Subject Matter 

5. Claims 26-60 and 62-81 are allowed. 

6. The following is an examiner's statement of reasons for allowance: 

The present claims are allowable over the closest references: Geerts et al. (US 
5,670,589), Kumamoto et al. (US 6,100,213), Marks et al. (US 5,391,793), and Tsutsui et al. (US 
4,990,640). 

The present invention relates to a polymerization catalyst obtained by a process 
conqjrising the contact of 
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(A) modified aluminum oxy compound 
















aluminum oxy con^jound (a) [H2 / HI < 0.35] 


H2O (b) 

compound having hydroxy group (c) [tertiary alcohol, halogen-substituted alcohols, 
halogenated phenol compounds, and silanol compoimds] 

(B) a transition metal compound 
wherein 

(1) the modified aluminum oxy compound has a ratio of an intensity at 30 ppm (M2) to an 
intensity at 10 ppm (Ml) of 0.60 or more; 

(2) the mole ratio[(a)/(b)] of the aluminum oxy compound (a) to water (b) is 1/3 to 1/0.01; 

(3) the molar ratio [(a)/(c)] of the aluminum oxy compound (a) to the compound (c) is 1/3 to 
1/0-0.0 L 


(summary of claim 26) 


(A) modified aluminum 
oxy compound 

aluminum oxy compound (a') 
[L2/L1 i 0.35] 

aluminum oxy compound (a) 
[H2/HK0.35] 

H2O (b) 

compound having hydroxy group (c) [tertiary alcohol, halogen- 
substituted alcohols, halogenated phenol compounds, and silanol 
compounds] 


(B) a transition metal compound 


wherein 

(1) the modified aluminum oxy compound has a ratio of an intensity at 30 ppm (M2) to an 
intensity at 10 ppm (Ml) of 0.60 or more; 

(2) the mole ratio [(a)/(b)] of the aluminum oxy compound (a) to water (b) is 1/3 to 1/0.01; 

(3) the molar ratio [(a)/(c)] of the aluminum oxy compound (a) to the con5)ound (c) is 1/3 to 
1/0-0.01. 


(summary of claim 28) 
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(A) modified aluminum aluminum oxy conpound (a") 
oxy carapound [N2 / Nl] a 0.35 

aluminum oxy con5)Oxmd (a) 
[H2/HK0.35] 

compound having hydroxy 
group (c) [tertiary alcohol, 
halogen-substituted alcohols, 
halogenated phenol 
compounds, and silanol 
compounds] 

H2O (b) 


(B) a transition metal compound 


wherein 

(1) the modified aluminum oxy compound has a ratio of an intensity at 30 ppm (M2) to an 
intensity at 10 ppm (Ml) of 0.60 or more; 

(2) the mole ratio [(a)/(b)] of the aluminum oxy compound (a) to water (b) is 1/3 to 1/0.01; 

(3) the molar ratio [(a)/(c)] of the aluminum oxy compound (a) to the compound (c) is 1/3 to 
1/0-0.01. 

(summary of claim 30) 

Geerts et al.'271 disclose a modified aluminoxane obtained by the reaction of an 
aluminoxane with an ene-ol compound in the presence of a particulate diluent (page 4, lines 6- 
10). Geerts et al. do not teach or fairly suggest a polymerization catalyst comprising the modified 
aluminum oxy compound obtained by reacting an aluminum oxy compound with a specific 
hydroxy-containing compound and water. 

Kumamoto et al. disclose a modified aluminoxane obtained by the contact of (a) a carrier 
calcined at 300°C for 5 hours, (b) an organoaluminumoxy compound, and (c) a compound 
having an electron attractive group and a polar functional group capable of forming a chemical 
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bond to the organoaluminum compound, wherein con5)onent (c) can be "pentafluorophenol, 

2,3,5,6-tetrafluorophenol, , 4-trifluoromethylphenor' (col 2, Une 13-16; col. 3, lines 52-67; 

col 4, lines 1-25; claim 1). Thus, Kumamoto et al. do not teach or fairly suggest a 
polymerization catalyst comprising the modified aluminum oxy compound obtained by reacting 
an aluminum oxy con5)ound with water in the presence of the specific hydroxy-containing 
compound. In addition, the Declaration of Masayuki Fujita for the U.S. AppUcation Serial No. 
09/66 1 ,626 demonstrated that the use of the modified aluminum oxy conqjound leads to a higher 
catalyst activity compared with the use of unmodified aluminum oxy compound. 



catalyst system- 





catalyst activity 

(g-polymer/mol- 

Zr-hour) 

Experiment 1 
(invention) 

calcinated silica/methylaluminoxane /pentafluorophenol + 
water + 

triisobutylaluminum + 
dicyclopentadienylzirconium dichloride 

1.11 x 10^ 

Experiment 2 

calcinated silica/methylaluminoxane/pentafluorophenol + 
triisobutylaluminum + 
dicyclopentadienylzirconium dichloride 

7.14x10^ 


Marks et al. disclose a modified aluminoxane obtained by the contact of a preformed 
aluminoxane with an organic compound, wherein the organic compound is phenol (abstract). 
However, Marks et al. do not teach or fairly suggest a polymerization catalyst conq^rising the 
modified aluminum oxy compound obtained by reacting aluminum oxy compound with a 
halogenated phenol and water. 

Tsutsui et al. disclode an modified organoaluminum oxy compound obtained by the 
contact of a solution of aluminoxane with an active hydrogen containing conq^ound, wherein the 
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active hydrogen containing cornpound is alcohol (col. 7, hnes 26-30; col. 8, lines 36-42). 
However, Tsutsui et al. do not teach or fairly suggest a polymerization catalyst comprising the 
modified aluminum oxy compound obtained by reacting aluminum oxy con5)ound with a 
specific hydroxy-containing compound and water. 

In light of the above discussion, it is evident as to why the present claims are patentable 
over the prior art. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ling-Siu Choi whose telephone number is (703)305-0887. 

If attempt to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
David Wu, can be reached on (703)308-2450. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the group receptionist whose telephone number is (703)308-2351. 
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